Nitrotyrosine and NO synthases in infants with respiratory failure: influence of inhaled NO.
Inhaled nitric oxide (NO) is a selective vasodilator in pulmonary hypertension. However, the safety of inhaled NO (iNO) has not been established. Using an immunohistochemical technique, we studied the expression of NO synthase (NOS) isoforms NOS1, NOS2, NOS3, and nitrotyrosine, the marker of toxic NO-superoxide pathway, in lung specimens from autopsies. Twelve infants dying with respiratory failure had iNO up to 60 parts per million for 0.1-15 days. Twelve control infants were matched in pairs on the basis of the diagnosis, number of gestational days at birth, age at death, and whether extracorporeal perfusion was required. In addition, 5 infants who died of SIDS or nonpulmonary trauma (healthy lungs) were compared to 8 age-matched cases with respiratory failure. Immunostaining was graded by the intensity of the color deposit and the frequency in specific cells stained. Inhaled NO tended to increase NOS2 expression in bronchiolar epithelium and adjacent tissue. There were no other differences in the distribution of nitrotyrosine or NOS isoforms between iNO-treated infants and the control group with respiratory failure. All NOS isoforms were evident in the lungs studied. In severe respiratory failure, nitrotyrosine was mostly detectable in the bronchiolar epithelium and alveolar exudates, whereas in healthy lungs those sites did not contain nitrotyrosine. The alveolar tissue of infants with progressive respiratory may be affected by the NO-superoxide pathway. However, inhalation of NO was not associated with a detectable increase in oxidant stress.